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<

The mutagenic potential of guanidine hydrochloride (TP028) was
assessed by using the Ames Salmonella/Mammalian Microsome Mutagenicity
Assay. Tester strains TA98, TA100, TA1535, TA1537, and TA1538 were
exposed to doses ranging from 5 mg/plate to 0.0016 mg/plate. Negative
mutagenic responses were observed for the test compound.
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PREFACE
TYPE REPORT: Ames Assay GLP Study Report
TESTING FACILITY: US Army Medical Research and Development Command

Letterman Army Institute of Research
Presidio of San Francisco, CA 94129-6800

SPONSOR: US Army Medical Research and Development Command
US Army Medical Bioengineering Research and
Development Laboratory
Fort Detrick, MD 21701-5012

WORK UNIT: 3E162720A835 Nitrocellulose-Nitroguanidine
Projects; WU 180; APC TLO9

GLP STUDY NUMBER: 84007
STUDY DIRECTOR: MAJ Don W. Korte Jr., PhD

PRINCIPAL INVESTIGATOR: SP4 Steven K. Sano, BA

CO-PRINCIPAL INVESTIGATOR: SP5 Thomas P. Kellner, BA

REPORT AND DATA MANAGEMENT: A copy of the final report, study protocols,
. raw data, retired SOPs and an aliquot of the
test compound will be retained in the LAIR
Archives.

TEST SUBSTANCE: Guanidine Hydrochloride (TP028)
INCLUSIVE STUDY DATES: 6 - 27 February 1984

OBJECTIVE: The objective of this study was to determine the mutagenic
potential of guanidine hydrochloride (LAIR code TP028).
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Mutagenic Potential of:
-- Sano et al

Guanidine Hydrochloride (TP028)

The Ames Salmonella/Mammalian Microsome Mutagenicity Assay is a
short-term screening assay that utilizes histidine auxotrophic mutant
strains cof Salmonella typhimurium to detect those compounds which are
potentially mutagenic in mammals. A mammalian microsomal enzyme
system is incorporated in the assay to increase sensitivity by
simulating in vivo metabolic activation of the test compound. The
Ames assay is an inexpensive yet highly predictive and reliable assay
for detecting mutagenic activity and thus carcinogenic potential (1).

Objective of the Study

The objective of this study was to determine the mutagenic
potential of guanidine hydrochloride (LAIR code TP028).

METHODS

Test Compound

Chemical name: Guanidine Hydrochloride

Chemical Abstract Service Registry No.: 50-01-1
Structural formula:
®
NH
2 ©
Il Cl
Hz N-C - N H 2
Empirical formula: Cﬂsdj.HCl
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Storage: One kilogram of guanidine hydrochloride (Lot Number 103~
F-5623) was obtained from the Sigma Chemical Co. (St. Louis, MO) in
December 1983 and assigned the LAIR Code number TP028. The test
compound was stored at room temperature (21°C).

Chemical Properties/Analysis: Data characterizing the chemical
composition was obtained from Sigma Chemical Co. (St Louis, M0O) and
the stability analyvsis of the test material was performed by the
Toxicology Secvices Group, LAIR (Presidio of San Francisco, CA),
(Appendix A).

Positive control chemicals were dissolved in grade I dimethyl
sul foxide (lot 100F-N269) obtained from Sigma Chemical Co. (St. Louis,
MO) .

Test compound was dissolved in sterile, deionized water obtained
from a Polymetrics Model 200-3 Water Purifer (Sunnyvale, CA).

On the day before dosing, 300 mg of the test compound was measured
into a sterile vial and again stored at room temperature. On the day
of dosing, the 300 mg sample was dissolved in a 6 ml volume of
autoclaved water from a polymetrics water filter system to achieve a
57 (w/v) solution. Aliquots of this solution were used to dose the
test plates. The dosing procedure was completed within 20 minutes of
dissolving the test compound.

Test Strains

Salmonella strains TA98, TAlL00, TA1535, TA1537, and TA1538,
obtaised ditectly from Dr. Bruce Ames, University of California,
Berkeley, were used. These strains were maintained in our laboratory
at -R0°C. AQuality controls were run concurrently with the test
substance to establish the validity of their special features and to
determine the spontaneous reversion rate. Descriptions of the
strains, their pgenctic markers, and the methods for strain validation
are given in the LATR S0P, 0P=-STX~1 (2).

st Form o

Guanidine hydrochloride was evaluated for mutagenic potential
veordive to the methods of Ames et al (3). A detailed description of
the metihodolnev i3 piven in LATR $OP, OP-STX-1 (2).
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. L. RN
S .t . S
- o et Tt B P O R P A R R VY -
C S e e BN YA AP XK SRE R P S A T I, SO S S S )




B ARt LRI S B S YA IS Tl T e kSl A A AL i ari WA e i

can M

Sano--3

Toxicity Tests

Toxicity tests were conducted to determine a sublethal
concentratjon of the test substance. This toxicity level was found by
using minimal glucose agar (MGA) plates, concentrations of guanidine
hydrochloride ranging from 1.6 x 10"3 mg/plate to 5 mg/plate, and
approximately 10” cells of TAlO00 per plate. Top agar containing trace
amounts of histidine and biotin were placed on the plates. Strain
verification was confirmed on the bacteria, along with a determination
of the spontaneous reversion rate. After incubation, the growth on
the plates was observed. Since none of the plates showed decreased
macrocolony formation (below the level of the spontaneous reversion
plates) or an observable reduction in the density of the background
lawn, a maximum “"1limit" dose of 5 mg per plate was used in the
mutagenicity assay.

Mutagenicity Assay

The test substance was evaluated over a 1000-fold range of
concentrations, decreasing from the minimum toxic level (the maximum
or limit dose) by a dilution factor of 5 both with and without 0.5 ml
of the S~9 microsome fraction. The S~9 was purchased from Litton
Bionetics (Kensington, MD). The optimal titer of this S-9, as
determined by Litton Bionetics, was 0.75 mg protein/plate. After all
the ingredients were added, the top agar was mixed, then overlaid on
MGA plates. These plates contained 2% glucose and Vogel Bonner "E"
Concentrate (4). The water used in this medium and in all reagents
came from a polymetric system. Plates were incubated, upside down in
the dark, at 37°C for 48 hours. Plates were prepared in triplicate
and the average revertant counts were recorded. The average number of
revertants at each dose level was compared to the average number of

ntaneous revertaats {(negative control). No vehicle control was

‘ired as the test compound was diluted in water. The spoatancous
re. 3jon rate (with and without $-9) was monitored by averaging the
cour from two determinations run simultaneously with the test
comp 'nd assay. The spontaneous reversion rate was determined hy
inocu. *ing one set of plates before and one set after the test
compound assay plates so that any change in spontaneous reversion rate
during the dosing procedure would be detected. This spontaneous
reversion rate was also compared with historical values for this
Laboratory and those clited in Ames et al (3). Concurrent sterility
and strajn verification controls were run. All reagents, test
compounds, and media were checked for sterility by plating samples of
cach on MGA media and incubating them at 37°C with the test plates.
The Salmonella strains were verified by a standard battery of tests.
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The following tests were run tu determine if:

-~ Lipopolysaccharide layer (LP) alteration causes growth
inhibition in the presence of crystal violet.

~ An ampicillin~resistanc R factor has allowed growth in strains
TA 98 and TA 100 in the presence of ampicillin fmpregnated
disks.

- Absence of excision repair mechanism has inhibited growth in the
presence of ultraviolet light.

Four known mutagens were tested as positive controls to confirm
the vesponsiveness of the strains to the mutation process. These
compounds, benzo [a] pyrene, Z-aminofluorene, 2-aminoanthracene and
N' methyl-n-'nitro-n-nitrosoguanidine, were obtained from Sigma
Chemical Co. (St. Louis, M0). The test compound and mutagens were
ihandled during this study in accordance with the standards published
in NIH Guidelines for the Laboratory Use of Chemical Carcinogens (DHHS
Publication No. (NIH) 81-2385, May 1981).

NData Interpretation

According to Ames et al (3), a compound is considered mutagenic if
E the following criteria are met:

.. - The test compound causes revertant colony counts greater than or
o equal to twice the spontaneous revertant rate.

~ The test compound produces a correlated dose response
relationship.

RESULTS

On 15 February 1984, the toxicity level determination was
performed on guanidine hydrochloride (Table 1). For this experiment
111 sterility, straia verification, and negative controls were normal
(Table 2). No toxicity was observed after exposure of the tester
strain (TA1D90) to the highest dose used (5 mg/plate).

Normal results were obtained for all sterility, strain
verification, and negative controls during the Ames Assay performed on
21-23 February 1984 (Tables 3-4). No revertant counts were obtained
that n~xceedad double the spontaneous reversion rate following exposure
ol the bacterial strains to the test compound (Table 5).
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DISCUSSION

Certain test criterja must be satisfied before an Ames assay can
be considered a valid assessment of a compound's mutagenic potential.
First, the special features of the Ames strains must be verified.
These features include demonstration of ampicillin resistance, LP
layer alterations, and DNA excision repair deficiencies. Second, the

Salmonella strains must be responsive to the mutagenic process by

exposing the strains to known mutagens. Third, the optimal
concentration of the test compound must be determined by treating
TA100 with a broad range of doses and observing the potential toxic
effects on macrocolony and microcolony formation. If these tests are
performed and expected data are obtained, then the results of Ames
test can be considered valid.

After validation of bacterial strajns and selection of optimal
sublethal doses, guanidine hydrochloride was avaluated by the Ames
assay. In no instance did the test compound elicit a doubling of the
spontaneous reversion rate or a correlated dose response relationship.
Thus, the results of this study indicate guanidine hydrochloride is
not mutagenic when evaluated in the Ames assay.

CONCLUSION

Guanidine hydrochloride is not mutagenic by the Ames assay at the
dose levels tested.

RECOMMENDATION

Guanidine hydrochloride should undergo further toxicity tesing in
accordance with the Toxic Substances Control Act.
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CHEMICAL DATA

Chemical Name: Guanidine Hydrochloride

Alternate Chemical Name: Aminomethanamidine hydrochloride,
Carbamamidine hydrochloride,
Carbamidine hydrochloride,
Aminoformamidine hydrochloride,
Iminourea hydrochloride N

Chemical Abstracts Service Registry No.: 50-01-1

Chemical structure: ®

NH,

| . ci® o
H,N—C—NH,

S,
taaan 0 4

Molecular formula: CH6C1N3

Molecular weight: 95.5

Physical state: White powder

Melting point: 182-184°C (184-185°C¥)

Analytical data/purity: Water content 0.17% by Karl Fischer analysis.*
The material is at least 987 pure and chromatogtaphs
as one spot by thin layer chromatography.?
Elemental analysis. Calculated for CH¢CINj
Cl, 37.1. Found: Cl, 36.6.t An IR spectrum
was obtained upon receipt of the compound.
IR(KBr): 3400, 2750, 1650, 1535, 1050 (broad) cm~l.
A comparison of this spectrum to the Sadtler
standard spectrum confirmed the identity
of the material.¥

Source: Sigma Chemical Co.
St. Louis, MO =
Lot number: 103F-5623 ;i:ﬁ
S
et d
* —
Zygmunt R., Analytical data sheet for guanidine hydrochloride, ’ e
lot number 103F-5623. Sigma Chemical Co., St. Louis. 16 Feb 84. S
1’Sigma Chemical Company, St. Louis, MO. Becky Goodloe, PhD, ::%:
personal communication, 5 March 1985. IOt
tSadtler Research Laboratory, Inc., Sadtler standard spectra, ;—7]
Philadelphia: The Sadtler Research Labhoratory, Inc., 1962: {,{ﬁ
Infrared Spectrogram #8676, T
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Stability in vehicle: A preliminary study was conducted to determine
the stability of guanidine hydrochloride in the o
vehicle, sterile water for injection. A .
solution of guanidine hydrochloride (18.825
ug/ml water) was assayed after preparation and

4 hours later by using the Voges-Proskauer

Method (Micklus MJ, Stein IM. The colorimetric s
determination of mono—-and disubstituted Y
guanidines. Anal Biochem 1973;54:545-553). A

This method is specific for unsubstituted and o
monosubstituted guanidines and yields a colored o
derivative which is monitored o
spectrophotometrically. Three samples were bt
analyzed for each time point and the results oo
were as follows: e

Absorbance Absorbance
Value Value

(1st Assay) (2nd Assay)
2.190 2.053
2.165 2.190
2.160 2.191

x = 2.172 x = 2.145

The values for the two assays were within 1.5
percent of each other which is within the error
for repeated sampling using this test. This
indicates that the compound is stable in
aqueous solution for at least 4 hours.

APPEN . X (concluded)

etk e tia s v P . ]

L m e Tt e e et A e e et e e e i et A et amam . e

e e, R . I RECAIRRTY . T TR NI S et et AT A s
A et 4 ® % v ta Y et s . DA T N A - - T e T .
UL LS 5 L S AP O U A R PR A i T AT A Sl ey e e e e

. "'.'— ’.Q'
Rttt




Sano--17

OFFICIAL DISTRIBUTION LIST

Commander
US Army Medical Research

and Development Command
ATTN: SGRD-RMS/Mrs. Madigan
Fort Detrick, Frederick MD 21701

Defense Technical Information Center
ATTN: DTIC-DDA
Cameron Station
Alexandria VA 22314

Director of Defense Research and Engineering

ATTN: Assistant Director, Environmental
and Life Sciences
Washington DC 20301

The Surgeon General
ATTN: DASG-TLO
Washington DC 20314

HQ DA (DASG-ZXA)
WASH DC 20310

Commandant

Academy of Health Sciences
ATTN: HSHACDM

Fort Sam Houston TX 78234

Assistant Dean

Institute and Research Support

Uniformed Services University
of Health Sciences

6917 Arlington Road

Bethesda MD 20014

Commander

US Army Environmental Hygiene Agency
Aberdeen Proving Ground MD 21070

US Armv Research Office

ATTN - Chemical and Biological Sciences
Dwisicn

P.O. Box 1221

Research Triangle Park NC 27709

Biological Sciences Division
Office of Naval Research
Arlington VA 22217

Director of Life Sciences

USAF Office of Scientific Research (AFSC)
Bolling AFB

Washington DC 20332

( 2 copies)

Director
Walter Reed Army Institute of Rescarch
Washington DC 20307

Commander

US Army Medical Research Institute
of Infectious Disecases

Fort Detrick, Frederick MD 21701

Commander

US Army Research Institute
of Environmental Medicine

Natick MA 01760

Commander

US Army Institute of Surgical Research
Brooke Army Medical Center

Fort Sam Houston TX 78234

Commander

US Army Mcdical Bioengineering
Research and Development Laboratory

Fort Detrick, Frederick MD 21701

Commander
US Army Aeromedical Research Laboratory
Fort Rucker AL 36362

Commander

US Army Research Institute
of Chemical Defense

Aberdeen Proving Ground

Edgewood Arsenal MD 21010

Commander

USAF School of Aerospace Medicine
Acrospace Medical Division

Brooks Air Force Base TX 78235

- PN

: ,-'xr‘l,

BRI
2l

¥
oo
A s

PR Sal Rt

(LR
.
.

T 9
'.I
-
- d
i

.,
ool Y

N ot A
p'-'.l R A R
(W TS e

Tt
3 [ B ]

» l‘u- l.

bac Su e o 's b

+
.o

g




ot 2 ell i A Ea A B B, S B



